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THE EFFECT OF SEX HORMONES UPON SEBACEOUS GLAND
SUPPRESSION BY METHYLCHOLANTHRENE IN
THE SWISS MOUSE*
MICHAEL R. SANDERS
The effect of carcinogens in sebaceous gland
destruction appears to he related to their role in
tumor induction (1—3). That being the ease,
measurement of sebaceous gland suppression has
been suggested as a method for short term assay
of the carcinogenic activity of benz(aanthraeene
derivatives. Such a procedure, if valid, would he
of great value, since it would obviate the expen-
sive long-term tests usually undertaken. Several
factors which might affect the validity of such a
technic have been studied (2), but no previous
report has dealt with the influence of hormonal
variability in the test animals. In the assay pro-
cedure of Bock and Mund (2), mice from 55 to
85 days of age are used. This is the approximate
age of attainment of sexual maturity, and one
would expect a considerable variation among
animals in the balance of sex hormones.
Several investigators have studied interrela-
tionships between sex hormones and carcino-
genesis. Boyland and Warren (4) report that
castration does not change the carcinogenic effect
of 3-methyleholanthrene (MC). Oa the other
hand, Paletta and Max (5) find that estradiol
benzoate enhances the carcinogenic activity of
MC. Likewise, Gilmour (6) reports that neither
keto-hydroxyestrin nor benzpyrene, at the dose
levels used, produce tumors in mouse mammary
tissue, but combined they cause tumors of the
skin and breast.
That sex hormones also affect the sebaeeous
glands directly is well known. Testosterone tends
to increase the size of the glands, whereas estro-
gen has the opposite effect (7, 5). In view of these
interactions, it is important to assess the effects
of hormonal variations in animals on the se-
baeeous gland suppression test for carcinogenic
activity. Results of such a study are reported in
the present paper.
METHODS
Swiss male mice from the Roswell Park
Memorial Institute breeding colony were divided
* From the Biological Station, Roswell Park
Memorial Institute, New York State Department
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into the following groups: (i) untreated controls;
(ii) controls undergoing sham surgery; (iii) cas-
trated; (iv) castrated and treated with testoster-
one propionate (12 Mg. in 0.15 ml. of sesame oil
injected subcutaneously into the intraseapular
region every week); (v) castrated and treated
with estradiol benzoate (1.2 mg. in 0.1 ml. of
sesame oil injected subcutaneously every week).
When 25 days of age, 84 mice from groups
i through v were dyed black by Borum's method
(9) and were observed daily for hair growth. The
respective hormone treatments were started
three days after the dyeing and were continued
for 16 weeks. The second wave of hair growth
(G2) had started at the time the animals were
dyed, as indicated by the emergence of white
roots among the black hairs. Cessation of hair
growth was apparent through the completion of
the lengthening of the white base, and the be-
ginning of G3 was demonstrated when new white
hairs appeared together with the shedding of the
all-black hair generation.
Hair growth in castrated mice was checked
further by observation of animals from which the
dorsal hair was clipped. Fresh animals were
clipped at two-day intervals and were examined
after 24 hours.
The backs of 78 undyed mice in groups ii
through v were treated with 0.007 or 0.021% MC
in benzene at the onset of the resting stage of the
hair growth cycle. These concentrations were
selected because their effect is on either side of
the 50% response dose, and enhancement or in-
hibition equivalent to 50% of the activity would
be apparent with one dose or the other. The effect
of MC upon the sebaeeous glands was determined
by the method of Bock and Mund (2). The
staining procedure was checked using 9 un-
treated mice.
nESULTS AND DISCUSSION
Castration caused early appearance and early
termination of the second resting phase (Table I).
Injection of either testosterone or estradiol re-
versed this effect. With the dosages employed,
the effect of estradiol benzoate was greater than
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TABLE I
Effect of hormone treatment upon hair growth
Group Treatment
Resting
saAfter
of age)
i
ii
iii
iv
v
18
18
16
16
16
Controls
Sham operated
Castrated
Castrated;testosterone
propionate
Castrated; estradiol
benzoate
53—70
53—69
48—55
47—68
57—109
that of testosterone propionate. The resting stage
occurred later in the estrogen-treated castrated
than in the controls, and was more than doubled
in duration. The mice that underwent sham
surgery did not differ from the normal animals in
respect to the timing and length of the resting
stage. Likewise, other tests showed that injection
of sesame oil alone had no effect on hair growth
of castrated mice.
These results are in accord with work done by
Ingle and Baker (10), Johnson (11), and Mohn
(12) with rats, by Gardner and DeVita (13) with
dogs, and by Hamilton (14) with human subjects.
Nevertheless, Houssay and Higgins (15), who
found estrogens to be inhibitory to hair growth,
claimed that testosterone had no similar effect in
mice. Mohn suggests that hair growth inhibition
in testosterone-treated mice is due to a toxic re-
action rather than to a physiological one (12). A
dosage level of testosterone 4 times as great as
that used here has caused lesions in our line of
Swiss mice, but no such lesions were noted in the
present study.
Results of the sebaceous gland tests are pre-
sented in Table II. The variations among results
for the same MC levels are not considered sig-
nificant. In other studies, it has been observed
that a 0.01% solution of MC represents a 50%
effective dose so that about one half of the glands
are destroyed. If the effect of the 0.007% solution
were enhanced by 50%, its effect should have been
equal to a 0.007% x 1.50 (or 0.0105%) solution.
Likewise, if the effect of the 0.021 % solution
were inhibited by 50%, its effect should have been
equal to a 0.021% x 0.50 (or 0.0105%) solution.
Thus, either enhancement by 50% or inhibition
by 50% should have been manifest by a shift in
the loss of sebaceous glands to the 50% level. In
TABLE II
Sebaceous gland destruction by MC in castrated and
hormone treated mice
Group Treatment
Average % of
Hirsvithodut
Glands
i 9 Controls (no MC) 10
ii
10
10
Sham operated
0.007% MC
0.021% MC
12
91
iii
10
10
Castrated
0.007% MC
0.021% MC
11
78
iv
10
9
Castrated; testosterone
propionate
0.007% MC
0.021% MC
17
94
v
9
10
Castrated; estradiol
benzoate
0.007% MC
0.021% MC
7
81
none of the 4 treated groups did such a deviation
occur. MC appeared to act independently of
either testosterone propionate or estradiol
benzoate in the destruction of the sebaceous
glands of Swiss mice.
The results of this vork indicate that at the
levels studied, variations in sex hormones do not
affect the sebaceous gland suppression produced
by 3-methylcholanthrene. Since the assay system
was sensitive enough to disclose a 50% enhance-
ment or a 50% inhibition of MC activity, the
results obtained suggest that mice near the age
of sexual maturity can be safely used for short-
term assay of carcinogenic activity using Se-
baceous gland suppression as the criterion of
measurement.
SUMMARY
Swiss male mice, including castrates, testos-
terone-treated castrates, and estrogen-treated
castrates, were painted with 3-methyicholan-
threne, and their skins were observed micro-
scopically for sebaceous gland suppression. No
significant deviation from normal suppression
was noted.
In animals not treated with carcinogens,
castration accelerated the hair growth cycle,
whereas both testosterone propionate and
estradiol benzoate delayed the cycle in castrated
animals.
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